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(54) LASER DISPLAY DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To enable the compatibility 
of ensuring a sufficiently wide color reproducing range 
and obtaining a sufficient output with < 



SOLUTION: A light beam transmitted from a light source 
device 11 is made to be a parallel light beam by a 
collimator lens 12, deflected by a light deflector 13, a 
fly-eye lens array 14 Is irradiated with the beam and a 
secondary light source train Is formed. Each light beam 
from the secondary light source train is made to be a 
parallel light beam by a condenser lens 15, modulated by 
a spacial modulator 16 and an image is formed. The 
image is projected on a screen 2 by a projection lens 
17. The light source device 11 for every color, the 
wavelength of red light, green light and blue light are 
selected within the ranges from 625 nm to 635 nm, from 
525 nm to 535 nm and from 455 nm to 465 nm, 
respectively. 



15 17 




COPYRIGHT: (C)1998,JPO 



(19) B#6MMW (JP) (12) Q 



^tft W (a) oumruK&pw* 

#^¥10-293268 

(43)&gBB ¥^10^(1998)11^ 4 B 



(51)IntCL* «]?j|2# 
G0 2B 27/18 
19/00 
26/08 
H04N 5/74 
9/12 



FI 

G0 2B 27/18 A 
19/00 

26/08 E 

H0 4N 5/74 A 

9/12 A 

*3£3i* m&mwmo ol 



(21) fflH## *S«¥9-1G0062 

(22) ffiHB 9 ^ (1997) 4 £ 17 B 



(71) fflIHA 000002185 

«s:ffla/riK4fciB;n 6 tb 7 #35*1 

A*35iB/IIK«ajl|6Ti7S35^ y~ 

(72) »9i# flin 



(54) [#9I<B£#I Wlfx^X^WKH 

(57) [mm 

[nasi +#fc^&m&sm<Dfaftt y +#t£mt>* 

£ffl£lS5«i 6jnj:orffli4iirB«3W»j***ts. 
^M&tt, ftj^uvxi naot, **y->2ic 

S:6 2 5 nmH6 3 5 n m<£>©fflfCji£ U m&ft<D 

&*fc5 2 5 nmrt»&5 3 5 nmOJBIStoftgU 
5feGO&&£4 5 5 nm^6 4 6 5 n m<DtSISfc»;£LT 




* — h;^6 6 3 5 ^/ * — H/K^jBffltCil^S 

l K8o u-frY £B 0 ; 

5 W*« 1 I£©0 u— fpf-f x X wr ^B e 
[R ** 5 ] WE^tas^K ifc^f^fi/yXi 

cDftfl£fa#a^ 5 , 

ft, MIS3tfifRl^aicJ;orfifS]SnyS:3feSr*&-{bLr 
iE=iyfvf u^XfcAJtS-fc* ?7<<T4 u vxr 
fctBJL 

i t* S S»#3S 4 !S«co u—ifr^ ga 0 

v >{&r*]S -CftSrffifi-fS - t Zm&ti-Z&#i§i 5 E« 

^^^1-5 w t Sr»«t 5 !5«co u—iFtw 
*XW£B, 
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SI®, 

.^M^LT, »E4»©ljKft*RSraL-C»EffiM 
/0 ** 4 Bitot"— ^r^XWgfi, 

[0 0 0 1] 
[0 0 0 2] 

#^3 

[0 0 0 3] 

fe5tO®Stt6 4 7 nm (^/^-h/U) , ^fi3fc<73& 
*tt5 15nnu #fe3t^>«fitt4 8 8 nm(C«5 a 
[0 0 0 4] L^Lft*6, ^ 

[0 0 0 5] tc^ #fe3fe^KS<i:tT, T^=f> . 
^ *V • «f(08lJO#(73lM|Ott*4 7 6 nm» 

"Cftl«ttH^»^*«:*^— J: 3 tcitff -5 Zth 
fW5Sf4 7 6 nm^^, 48 8 nm^ 

[0 0 0 6] ^coj: 3(c, u-ifx^^yw 



3 

[0007] i^-ifr^xwi&s-eii, =xt 
[0008] *»Mtt30^anajjSfc«*r4s*tfcfc 

4, +»4ffi**»Jl«c:#«c4 4^Ha:*»r»cLfc 

[0 0 0 9]*8^JS2©Bttll, _bf5 gStFtd^D^L. 
* * y - >Jttf> * y * sHNHF £ -5 d 4 # T * 5 

[0 0 10] 

4 5 5ty^-h;^P)4 6 5 -JV — h/Kajgfflca 

[0 0 11] *38HWI/- f7>{^/i/>fgll?fj:, ^ 
fi3fctf>&g£6 2 5 "TV * — hsisfrb 6 3 5^/>— h 

a»6 4 6 5^/>-h/u^ffilS[C3i^l-5^4{cJ:o 

+5>j£v^sa»H^a«Six5 4*JC, 
Wo 3 mfeoftcQ ^ t>»fca«a^iSTi-5*fe3t4* 

[0 0 12] 

TBB*#BLT»»cttW-J-$. B2», *$gl^O- 
llffio^flglc^s fV-f *^WSft0ttl|0*j& 
*^t«MH-e*>ao ***«>»fl»c«5u— iff* -f^ 

ir4fc*^4rprjB4-f 5 ^^y-y2 
tr^feif^Sriftj^-r^Tt^^^feijiftS:]^^ i r 
4, * * y - > 2 izMLxm&m&z&m-rzK*)<nm 
feij«si^ajiG4, ^^y->2ic^tTWfiii*^ 

m&&&&lR, 1G, 1 Btt % ZlfMyE*Lfc4fc«C 4 

EBSft, **y-^2±-e, #feBft<0#js+5tt# 
m±#«ft9*5 £51^ #feBfc*r**y-v2*;:iS 

[0 o 1 3] Bitt, B2lcistt5B«i9:JKtti (l 
R, 1G, lB$rfttt5 0 ) fi0«»<0#fifcSr^i-RW 
H"C^6o BttftJgflSitt, if*:J!I^T*HK*<0 
36fc£/«U ffl#1-5*iB(3Sltl l Srfflhi-CVS. CO 
Mgtl ltt, 4 iS*«4**"*-r4^"C#5 0 



0) fflflO-2 9 3 2 6 8 

#Sr£ricU lG(C*5»t 6 3t«3Sttl 1 

*H*S3feft36«l ltt, *-«*^*fe*4:*«1--5 a 
*Slffi^«ag-Ctt, $fe*(7)Scf^ 6 2 5 n 6 3 

5 nm<OffilS(Cil£U &feftcD&^£5 2 5 nm*>& 
5 3 5 nmC0$5S(Cii^L, 1?fe7feO&g£ 4 5 5 n m 
4 6 5 nmOffiHHca^LTVS. 

[0014] m&®&% i «, seic, 3HK3$k 1 1 *>e> 

70 4, :w=y/-^i/yXi 2*>&0%*j^jeaRttft 
#J:t«BlftflT , fijftr3<B[n]¥a4 LT03t«f6j»l 3 
4, ZVXmfaSi 3\££<oXmfa£tlfzyt&i%-{ti- 

xrw i 4^iiiiL^*^7fer5=^7 :r ^u>x 

15 4, r^ayfyfi/yXi 5 SraSLfcAKJio 
20 [0 0 15] 361BrtI*l 3 4 LTtt, 3fe££*t 

SBm^«SBUBna#sfin««Av>6 c 4 

«^T*Bftft»S«fc©-CfcJ:v\ 

[0 0 16] 7J<<T4 1/^X7^ 1 4tt\ 

^14li, 2&3fe«*J*3VfVifuvXl 5 OffiUQMR 
ABW&4U ^yfyf uyxi 5f^, co2»:3t^ 
^&^*3feS:**i-eixWT3fe*4 tr^ffl^ISSi 6 

[o o 1 7] ffiimemi art, «i*wr % 30^1 

±(c&±sj^i- s J: 5 K ft o r v * 3. 
[0018] (33 f±, B 1 (c^ L^lf^Sj^ffi 1 offM 
ft**©— B*r*rtlBB-C*a. B3lc^L^Mlcio 
tf5B«S«tti^tt, 3K«faa#13 4tr, *«Btt 
£#8fitttt$0fintt$r£t\ SPbISEWIII 6 4 L"C 

MlC«lt«BftttB«ltt. 3?{c N SJtaoSBZBS 
1 6«)ttBflHCER4*lfc4»«>ltt«ai 7 4, ^ 

1 7*aLra(W3t3CW»l 6(c#fLTefcSiEfcAlt£ 
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A*^y yf^^i 9 £ interna. 

[0 0 19] KJtSagfflKM*! 6 £ Lttt, Mi 

/8v>ar t#-ess. 

[0 0 2 0] ftld, H3»c*LfcW«IWg«io^fflK: 

r u^r i 4fcjR|*aii, zoyy^rj u>xi 4\zx 
or, 2*#*jfoWft*s*ia. :^2ft*s^?)0 
-tn-etLa^^u^Xi 5tcJ:orWr56 

■si eiciorfflBtticttishfc*f*, me. 4# 

^>l«t*tEl 8SraiSLr, ffi»d*5«-5*ttt«**' 
f»l* s it3trSillHB*£4orflBttf-A^xy yf^f 

ftl 9*»»U SS^VXl 7lcJ;or, y-v 
2M&jft£ft3 0 ^y-^fctt, ^£if&8f23si 
R> iG*J:9irftVft»K*lBlc J: 

or, afcfiiifc, fte*ft*j:wt&m*s, Sfc-^fc 
sics***^ ^^y-v2±ic^7 

Hmfc#*^S*ia. . 
[0 0 2 1] (2 3 fc^ tfe J: 5 fc, EJ*S0£IH£MB 
i6t, 4^is«fii iB3fetr-A^xy yf 

[0022] i;^ *JI*D»»c«au-*?*-f 
[0023] a, *©#3tw»^jsfeo- 

A-ir^ (N d : Y AG) U'— tf^ttJ**^) 5 o^jfi* 
tit* 3. 3Mm^/f«(DH«Il. 5 7/zmO 



(4) W?1 0-2 9 3 2 6 8 
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ftWtt* **WJ* - + ^U-t*D,jj«l. 0 6 4 /z 

m<7>g#&££, #M»3K¥ttK2 2friiurftflttft 

rit»-C*)5J6*0. 6 3//m (6 3 0 nm) (3#fe3ft£ 
3&££-£r^a„ 

[0 0 2 4] S5lt »ft*(0«4*i6w-«Sr^-r« 

&0r*>5 o w^wrfi, • -v^u-if^jK 

*i. o e *iim<nm*m*#mm^mw2 3£;il 

r, ^2SH&rfcafcgO. 5 3 2^m (5 3 2 n 
m) <&*lte3fe*»£$tfr^S 0 

io [oo25]@6ft HrftXonfetrtt^-flfrjg^tE 
AH"C*5 0 r^jrii, • »tojfc 

ftl. 0 6 4/im^X#««r^i|«3fti^jBtff 2 4*aL 
r|g££;ft£3jf 2iSlB&rfcai£ftO. 5 3 2/im03fe 
£, ir^U-ltottftl. 0 6 4Aim(OS 

*a£Sr*«»3t*jBCK2 5*aLr^7> hvvt&m 

£«fcor?*oJx8«ftl. 5 7 M m£fcg3. 
*#3te*>5*><&ttft3. 3^m^Mi:^ 
*W»2 6*raUXftJlljeBb*»"C****0. 4 6ju 
m (4 6 0nm) <B#fift*£££.frr^5 0 
20 [0 0 2 6]»«82 1, 2 2, 2 4-2 6£ 

2 3£Lrte s «*tf, Jf?Ah7^#U-h (LB 
O) ^ i3/<y^A^U-h (0-BBO) 

[0 0 2 7] ±jfc*>j:3fc, m-afto*, j& Wo* 

»*3E»iwj:oT*rt*n«3t^<sv^r4filc+5rt 
W fc,fc!>, l*r*Hfls-e*, Aorta**** 

»£S-£8;ri:#RriB£fta. 

[0 0 2 8] «*ar, 200 o>o— ^ >ms^^3ts:^ 
^^y->2±r#aic{i, gufc-owt, *Hfcft<&#, 

#<£>*£, ±i6oj:p(c:@^u-if^tb^7to&^ 

[0 0 2 9] ^{C, H7 4^LH1 2^#^br, 
'*©»«fc*ttvt, *ft3tO«*S:6 2 5nmH6 3 
5 nm<Dmm\cm^L, »6*OJt«5 2 5 nin^6i 
5 3 5 nm©ISIl;igL, tfi*Ottftt4 5 5 nm 

*»&4 6 5 nln^^SHl-»*Lrv^sa*l^:o^/^rRM 

[0030] *-f , 07 LXs *fe*<!0«ftSr 6 

2 5 nraH6 3 5 n m^ffilSfCii^ fffe3t^ffifi 
5:4 5 5 nm^b4 6 5 n m^flSHtcSJtLr^ag* 



-4- 
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tlftXy — • #*a.-K e (1NTS C^fCj:5^7 
-rut'^ 3 yo3 fe«3t#(c*j*t £ HI® 7 - - # 
3*— K f \±%7— yjjwAtoXv— • #S a— h£ 

*MM<DMmi£&Z u>— iff* 4 *><WSHIfc.fc3 
3 vco 3 ft**#fc J: SAWSlfcJt^T 

[0 0 3 1] -mc y m, W<D3i$&<D?1b^ fc<D 
ffliK*«S:a^f 5wt"C, H7fc:te^"CftSStBB* 

3 5 nm0«BfC»£U *4*©«t4 5 5 nm^ 
^4 6 5 nmOBBfciBELXV-S. 
[0 0 3 2] B8 4^LHl 1 ?r#ILt, m& 

*OMtr5 2 5 nmd>6 5 3 5 n m0>(SBK:»36 Lfc 

aSfco^rttWi-*. H8fttr*UBl 0li % *jtJfc<z> 40 

#0*fe(75^feB8»Sr»t*3 8 On 
ma» & 7 0 0 n m^effl-Cff * LfcSSSr^i-ttttH-C 
fe5 0 B8tt, #fe^6 3 0 nm, fffe*^4 6 0 n 
m s Uft3t*5 2 5 nmW*-S*i Lfc»^tSt, 
B9tt, *6M6 3 0 nm, *fe*§r4 6 0 nm, & 
feft£5 3 2 nmO»-8*i Lfc»-fr4r«U, [21 1 0 
tt, ^M6 3 0 nm, tfe^4 6 0 nm > ftfe^ 
£5 3 5 nmW|-»«i lt»*«:*LT^5 9 01 
ltt, ftSfcOfcaiC, NTSC*aiCi5*7-fUf 50 



(5) «*B¥l 0-293268 

ttSriR*3 8 0 nmfrb 7 0 0 n m«)ttH"CIHI Ufctt 
#*T«i-»ttB|-e*a # 4*5, H8 4V>LH 1 1 fC*5^ 

[0033] HKz*'*fct*±*zttAk1r%k* * 

^ffiKfc^T, «A*©**«r5 2 5 nm^6S3 5n 
m^«Bfc»£Lfc*>«\ ft, #W#fe^feB8» 
* s #t"5A«>«5»:aA/h*<i-5fca?)-efcs. 08 4 
i^LBl 0SrJt«1-5t, B8^ 'B84^LBl 0<D 
f ^tt#ft«)«ftBBft(Z)A(Ott^$*fe*Sr < , H 1 0 
B8ftv*LBl 0©*-0tt#fi©*feH»fl>H©aii 

feffl»ii, v^-fntHi lC/TUNTsc^ias 

fcv*3«fett#B*Mt8. 1HUE0M^5 2 
5nm^5 3 5nm^|5iiai5i, #fi*8l*tt 

^:^5 2 5nmi»65 3 5 n m^KSlCii^ LtV^S. 

[0034] ::-e, 01 2*#rblt, 

2 5 nm^6 6 3 5 nm. IRfe3fe©tt*^5 2 5 n 
m^65 3 5nm, tfft*^iK*^4 5 5 n md»& 4 6 

ZZb i^ft e W 1 2 Its *fe3t^&S 6 2 5-635 
nm^X$fi(c4 9 % tM^f4 5 5-4 6 5 nm$: 

3feOi65^5 2 5-5 3 5 nm(?)if^ fik, 

i«a-C^L^t^Tfe5 0 W# 3 1 l$Wtttt$C<D 

08«±1. 0 9 5*I^« W#32ii|? 

mm&som # 1 . o 6 5 ei ± 1 . 0 8 7fefao®«, ^f^- 

3 3 ttff flSBBft^tt^ 1 . 0 5 Sk± 1 . 0 6 5 

ff^3 4fifHMftoitdsi. oasKJii. 05 

3 5 ttff ffi HftOtt^ 1 . 0 2 «± 
1.0 3 5 3 6 fiPtfgSS:offl[^5 1 . 

0 0 5«±1. 0 2*IO«it*Lr^8. 
[0 0 3 5] EI 1 2«C*JV^-C, tfe^Sf4 60riin 

3 5 nm«C§II*/J^^6*t ) a^-CV^< - L^^L, 

^oT, tfe^fif 4 6 0nm, #fe3fe<75S 
«6 3 0 nm**it<b-f5a±lfi^*a*ffl«t*5. ft 
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[0 0 3 6] «*OU-1fr-f^yu-ftt|l 
- x±KTi«c ^jtflr^ans i v > 5 RAH 

1 3&/b^t, gnxnigi eicftita^u— 
xvbm^m»&v%*m&i'rzzki£Z*x. sw* 

[0 0 3 7] *1\ 3t«3t*l 3JCJ:5*W«ffij^«j6 

£ffl£fl!5gl 6 Visits 7 AAtt|t (flRJxtf 
3 0Hz) J:9t>«v«ttft-C«»«i4i-fij:. ffifcic 

^«fflrt"ea*fl*±+5ii:tc*0, enters, y 

r J . w. Goodman, J. Opt. Soc. 
Am. 6 6 #. 11145 i? (1 9 7 6*) J fC 

[0 0 3 8] C = 1/M 1 ' 2 

[0 0 3 9] Hi 3 ft, laoBffitSlfc^-Cife 
So 4fc\ HI 3JC*J»t««*»«t, log (M) -Cfc 
£ e ±5U3<fctfHl 3 £9, M=100(?)^ 
Iwfilog (M) = 2 £9, *<<y#/Us<#— y<D=*> 
Mi, M= 1 CO^CO 1 0 0%^6 1 0%^-C^ 

fflOB^-^Si^iC»il:Lrv^B#r« , I (Persist 
e n c e of visio nB$fffl) OafcfJafitf&Si 1 
/2 0a?|BItC % 7 f I 0 0<i£Lbfc-5 

[0 0 4 0] Hi 4£#B8L-C, 3fe«3t» 1 3 

^W#l 6©7U-A||»j: 9 t>»^« 



( 6 ) ffl?10-2 93 26 8 

, ftttHi l^BMoiSSfex, yy^TJ uvxru 
-f 1 4tf>:nu^ v hwHPSrd i Lfc£§\ £gS*I<£ 
a#ttRmW»tt!;;/d £ LTV**. 4*3, H14IC 
*5V>T«M»tt, SIH»«»-e*>9, mtL*d/ U f) 
(fcfcfL, f li3^t^>Xi 5 OttjftEfB) tt 
Tl>5o ^ot, Bl4tt, ^5v*54ffllMttWc*J 

fc*b. Hi 4^6, fiftsw «lraj3) #i/di9 
S<*0, ^^y^^i«*oiS»o3»*^S[*c45t 

f^^o ^T, ft&mm mima) i±, x/d (77 

[0 0 4 1] <?r-5T% Hllc^Lfc»j£lC:fc^T, ft 

20 mmwti wen***., gnosm* 

1 6 Sri Cgft^^Kg^mx, ^^-y 2 $:7 

-r^V^, H38t Sl 3 7-1 4 3^ 
(1 9 8 9*) J fciiitf, ITX/d 

[0 0 4 2] ^O^Sfi, lltrajOttX"f>JCtt^^y^yU 

^ o^r7-^gga^tf3f^^nrv>4v>7hW^-cfe 
4v>^s, ***o*ffl<0J:3{c, mMBtmis—lfimi* 

[0 0 4 3] iifcOJ: Jlc, */wj|#<7>fc*c:Bfl 

±LrV^5^fa! (Persistence of vi 
s i'on^H) O^fafi-Cfe^ 1/2 0&m\Z y Ts^y 

ktf&*L\t\ 1/2 of^wici o om<o^ 

y ?;)ss<5— — Z k & 

»tt2kHzt4S. ACS*», d = 4mm, 

^5 3 2 nm^i:l Rm-lOirfS^ ft l 5; ]) 
7r^7ytfc5 a w^J:5 4«tt**3j:t5««««o 

[0 0 4 4] snoTitste^r, ^ 

^^7W 1 4ICJ:-5r»rtSJl-5 2**« 



// 

bbp mm dfc^u\ z<D£?tj:2fc%:mbs m& 

VMCd/f©A**r4i-fc», SIH««» 1 6 

fttfOzt (i) -ea^j-isi/^&pt 0?8«4ssrt£jx 

5 0 

[0 0 4 5] pi = * f /d - (1) 
[0 0 4 6] Sfc, ?7<<T4 l/yX7W 1 4<7?^U 
^hftfcNi-TSi, (2) ■C«*n5BJ«JH 

P2 ©T»»^(*iartr»**na. 

[0 0 4 7] p 2 = X i/ (Nd) »■ (2) 

[0 0 4 8] ±&<d£ 34^F*«#*^ y-y2±<nm 
ftlc#»*4-£5<0f4#*L<4v\ ^"C, £MXH 
»1 6WIf*jg#4p4Lfcfca\ ^coU^S! p ^ 
W# 1 6 ±T-<0^jffi<7>£JI# pi *Xf/dt 

• l < 4 a J: 3 ic+titf , smKns i 6 n&mm&m 

88-f-S**#*«te49, ±«»!<?5T*«^^^y-v 
[0 0 4 9] ±3£tf) J: 3 2fflXHl& l 6 ^@iiSJl»3 

p£> smxnsi 6±tfoT»«©±*i»pi =a f 

/d 4*L<4S«fc3fc1-5fC|4, p = X i/d<D%%& 
&9 % n^yfuyxi5<7)f^l|«f^ p • d/ 
X41-*W4«fcV\, 

[0050] ek, z^rF-e, ftMfiSIl 3£8g» 

£-£fc4£\ sisiacnsi 6±-e©*"<3r*/i'©/«!7- 1 

h/M6*Hftl4* Bi 4lc^tfcJ:3«c4 0, * 
^ h^/<*-^ffl>IH*«J*»tt, l/p (=d/ 

(a f) ) mcm*mz*-r 0 

[oo5i] grnxnig 1 6 <DwmiM xmu 

^tSeo^s^/u^-vtt, ffiffl3HS« 1 6 

*u SIB3C«»i 6 0B±fcflqSEL4i\ Sot, ij^ 

®*aia"c#4v\ 

[0 0 5 2] -JSr % WB*<<X1ikTtoX<<y9fl"<9 — 

^^K<oi»t>fXtt, a«#ogo»#ffi^Tica 
[0053] a±*t«>5t, 

t7-f * 7" »«tc*j*t 5 *^ y * /HSKF<z>ffi«{c|» 
LTI4, £ffl£TOl 6©«flfc, 3fe«lft»l 3(C<t5 

5 0 %<IA«l 3JcJ:5flBW*w«»«)*t*tt, ttrtb(75 j( 



(7) 4*BS¥l 0-293268 
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±«ctt«*s*aiiis-ct4^. :n»i, 7t^^ 
^r, snuatn* i 6 

[0054] smxnss 1 6 co^^-eis, if 

10 k&xtfowx, >W±-e»»-c#4v>*-ct, 
fcj;5^^otfi^«:i tr^5 0 tot, *nmv>B 

[0 0 5 5] 6±-e<OT*«0 
■M (*JWH) tt, * (1) T?**.*:^ *9jE»c 
14, fc*)^ (3) 0BM&4S. 
pi s i n 0 = X — (3) 
4*5, 014, &<05t (4) mp3ti5 B 
20 tanfl = f/d - (4) 

[0 0 5 6] ^^"C, nyfyfuyXl 5(4, 
y, y' , IMtr0 k L^irt, y = f t a n 8 
«t 9 t>, tf L*, y r =f sine ^WSSr^TUTV^S 

xoa^i/yx^/^^i/y h*att5i, -l 

Ay= (y 7 -y) /yfe, %BAttX& <i: t L 

?0 Bt, ^#4 1 14, y' = f s i n 0 0#tt^#LTV> 
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